e». Searching PAJ 



1/1 ^—V 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 05-1 29555 

(43)Date of publication of application : 25.05.1993 



(51)Int.CI. H01L 27/108 

G11C 11/407 



(21) Application number : 03-287579 

(22) Date of filing: 01.11.1991 



(71) Applicant : HITACHI LTD 

(72) Inventor : SATO HIROSHI 



(54) SEMICONDUCTOR MEMORY DEVICE 

(57)Abstract: 

PURPOSE; To constrict the margin of word line selecting voltage and to 
decrease the absolute value thereof by substantially matching the 
absolute value and the characteristic variation of the threshold voltage of 
sense MOSFET with those of an address selecting MOSFET constituting 
a memory cell. 

CONSTITUTION: A ward line selecting voltage generating circuit VCHG 
includes p-channel (second conductivity type) MOSFET Q4(second 
MOSFET) and an N-channel MOSFET 012 (third MOSFET) interposed 
between the source of a sense MOSFET 05 formed in the region of a 
memory array MARY and the ground potential, of the circuit. The gates of 
these MOSFETs are fed with a common internal power supply voltage 
VCL and the commonly connected drains thereof are coupled with the 
input terminal of a CMOS inverter N1. According to the constitution, 
absolute threshold voltage of the sense MOSFET and characteristic 
variation thereof can be substantially matched with those of an address 
selecting MOSFET. 
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(54) i^m<D^m ^3s#fBtft^fl 



(57) «^IE#) 

C^^«] ■7-K^SS?«JI«^l5l8§VCHG^&, 
-5-<^ F K y-BLUV— Y\z.^— K«Sa*?«JE V C H 
i&Stt-5N5^-V>^Jl'S!a)-fe>XMOSFETQs 

>^;UMO S F E T Q 4 SDi"N5^-\' >:^;l/MO S F E 

TQ 1 2 H I'-f >«*5:<£S 

V C Homfi^itSte-r 5E^|HIK V G t IC J: o 

T^^U, -b>;^MOS FETQ s P<^rU-fe;i/*;P 
HkXSJJMOS FETQa il^— 



VCH> 




vac- 



VG 



->VCH 



LVCHG:7-Fi 
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1 

^ ^ U -fe;i'*«lfig-r?>MO S F E T 1 1^— ^#TJg^S$ 
nS-tr >XMO S F E T ^■^i5^^CD«fij5t±|B-fe >XM 

OS F ET©itftt^fi:tciiiiLT^<fc;$n^"7- k^s 

Lm-^m2] ±fB-k>7,MOSFET«. ±tB^^:U 

>&D^>*- htc±iB'7- h*i8aji«EE*stt-5B 1 mm 

^<0|| 1 ©MOSFET3&»f);^.5fe<OTafeoT. ±i3'7 
- K^S*?«EE^±[El?S«> ±IE-t>XMOS FETO 

2 ©MO S F E Tttibmzf^ 1 3 (DM 

OSFETi, ±fBS2SD^m3cDMOS FETO^ii 

ss-&$nfc K u-'f >m^as^tt -5 c MO s -r >y\*-^ t 
^■g^*-:*^:3±tB C M O S -r (Dai;^fi^«:-e-«ai 

CO 0 0 1] 30 

m\zmmvTn\z^mfi.m^\zmr^h<Di^h^, 

[0 0 0 2] 

[0 0 0 3] T.i'T-^ yi7U-\imk1R:^%^m^^^'^ 
±^yi7mRAM\Z^\^^X\t. m^\t. #lgJpi-6 5 

8 4 mm\zmWi.^nT\^^^o 

[0 0 0 4] 

[5!W*««?»Hx=t5<h-r-5gl)S] 7.i'7--( yifU-'^m 
M^l3^'S:U^if-^-r^yi?mRAMm\Z^^^T. u- 

^m^iiimm(ommt. ^^^)Ti'^'p^o:>mmMmz 

Wi-t^T KV;^SJ?MOSFETCDb^Vi'ffl«ffii}-£i± 
iefl^fc®Tift<Ttt;^e.;&l.^c ±IB(c:8B«StlSJ:5;&: 50 
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2 

iSesfECOy-f «yi^SRAM#fC*5ViT, "7— KiSS*? 
MOSFETWL#Vi<t«JE«fctt3t9:«$n5. 

) -rcom^l^llCj^fig^nST KUXSS^MOSFETtJf 

j^IiI^scoM^le^3Jg^$n'5■lr>;;^Mo s F ETiTtj-?- 

^> -7- K«^©l/-^;i.^Ytfctt,fj:5^i'->'3^«7^ 
[0 0 0 5] '©%§g©a6<J(3:. ■:/i7'7-K^ 

^mtii\:^Ym-t^z.ii\z^:bo 

[0 0 0 6] :i<D%m<om^fs.<bTS\z^(Dm<Dm^tm 
izr£^X'$>^^o 

[0 0 0 7] 

%m(Dz>^i^mmf3i'b<D<Dm.^^fsmizmm-rn\,i. )k 

©ilDT-ab^o tti.i:^%. 7.^ ^ y ^ "7 - "^mmi-^S 

SJ?«JI?rStt5N5^r >^JP^©-k>7.MO S F E T 
-b>XMOSFET©y — X,hlHlS§CDSi6fl[-K!:tCD 

MOSFETt. 'n^>roP5^^>:^'^;|/JfcDtN5^-f 
;UMO S F E T<7)*ffl«i-&$nfe K l/-f >«{4^&§(j-?> 
CMOS-f WN'— ^J'i^r-^i^*.. CMOS-f >A'-5'(DtB 

;^MOSFETS:, ^^')^)V^mm-^7 

M O S F E T t ig— b*i t> ^ >J 7 W ««F«3 f;: 

[0 0 0 8] 

[f^ffl] ±fB#©fc:J:tlt^. ■fe>XMOSFET<Db^ 
*«J«TS7 H^XS#?MOSFETit3tS-S$-B-5 



( 3 

3 

[0 0 0 91 

i7mRAMiZ^^n^;A^iJTU^MARYRZS'y- K 

i^mmm^v/D/ji<^mz'7- i^mm^imm^^iei^v c 

mmiimiiF<Dmwr£izsiz^<Dnwnz-Di-^Tmmt^. 
fsi^. ^2'^m4(Dmmm^t3iizSizmi(D^-:/uyt> 

§T«, MOS PETS' LT«eii-y- S^m^^^h^ 
BJO#$n;^tiN5^i' ^^Jl'MO S F E T tEgiJ bT^ 
[0 0 1 0] 0 1 (c:*5t.iT. :i(D^M^jro^-r:^5 -^i? 

fcTff UTi2B$n-5m+ l*©'?- K^WO~Wm 3( 

i> ^w-:^\^i,zw-nvx^m-^rL^n+ im.(Dmmi^y 

02&CKSIgtfy h^BOB^Sfc-frTfflffilfy Ni^B 0 

VT^To &.T^m) t«:^tr. jme.©"?— h*iii2feix 

7h*^XSS?MOSFETQa*ie);^£-5> (m+1) X 
(n+1) <@©y-r:h5 >;/i'Sp<tU-t;L'75S*S^*^{c:BB 40 
UTU-I'MARYCOra— ©frfcffigsn 
-5n+ l<iICD^^:U-fe;i/<DTK^XS©?MOSFETQ 
aO-y*— htt, J*jC£:;f -S"?- K^WO—WmJc^fflM-g- 
-trJl/OTHUXSJ^MOSFETQaroKU-f >«, 
^PT-Sfflffitf-y h^B 0 *~Bn * C5#Sl£XHStefi 

nmzm^o:>ms.m'S:h-z>x^mzi^'^tn^o >^=e'j 
mHVAmmizmss^ti^, so 
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[0 0 11] JlCD^M^fciSliT, ;)t^U7l'-fMAR 
Y«, $^fCN5^iT>:^^;U^ (Hl^mS!) (Dim(D± 

>XMOSFETQs (Hi (DMO S F E T) <&#tr„ 
-tr>7.MOSFETQs©KU-f >&tXy-h{3«, ^ 

)i*^«ffivcHdt«ii&$n, iE-oy-xtt, i^aJ^^igi 

MSOSr^LT'7- K«IS#?«JE5g^lilS§ V C H G {^iig 
^^nS, d^T, ir>XMOSFETQs«, ;<^:U 
■^)V^m^t^ 7 K UXS*?MO S F E T Q a i: 1^ 

7 K l^XSS?MO S F E TQ a t ll-^#TJ^^$n 
-So Sfe, •t>XMOSFETQs«, ^^UTlz-fM 
ARYO^mn\Zl^^^n^Z.t\Z^-:>X. 
*?MO S F E T Q a t <0*«A*-/ 5^ A-f /^xm£E* 
Stt^o -^©^S. -b:>7.MOSFETQs«, T K 
xaS?M OSFETQai Ht^l^-© L # l^MmjES:^ 

\Z. -fe>XMOSFETQsttateW(t«Ma?t-«'7- 
Ki8a«^«JE5!^|Hi!§ V C H G IC^* n^, 
[0 0 12] ^^'J7WMARY^&«^t-^"7-K^ 
W0~Wm«. "7— KiKffil&lElgSWDJrM^^n, 
S*)(cS^«^i:$n-So '7-K^^l!i[aIS&WDlC«. "7 
- K^ajJ«flE^^lHlgSVCHG*^^,'7- Ki^jlS?«lE 
VCH*m*&Sn, ^-f 5>^fg*|5lg§TG*i^>f*3g|5*J 

XD*''^,, '7— KIIWO~Wm{c:^j^;T^m+ 1 t'-> K 
©^^"7- KiSaS?fS#WS 0 B~WSmB*J«i^$n 
X7 HU-Xxn-^^XDlCtt, XTH^XA*>;/7r 
XB*if> i + 1 If.^ hroi^a57K^X^#X0~X ijit 
#*l&$n. ^'-1'5>;y^^|pI?gTG*i5,|^gK$(J^ff-^x 
DG^S^Jg^n-S), ^<b\Z. X7 KUXn-y^rXBtl 
tt. TKU'XA:^)l8i^A0~A iS-^>bTX7KUX« 
^AXO~AX i^tl^^J-SdWtfi^M^n. ^-(^>{f% 

±m^T Gt^iE^nmmmmn'x.'Ltm^^-^n^, z::i 
X. '7— Kigaj?«jEvcH«. ^a^-r-s-t^fr. f^gs 

«ai«JEVCL j:OiK)0. 9VfcHtii5U+4. 2V®d; 

jit^ti. y^-)-s.y^mRAM:dmR^mt^n^t 
^w^o^'-r 5 >yxmiRmz ^- Hiss««ffiv ch 

^XO~X i \z^-oX^-mzu^v^)Vii-^^^^ 

[0 0 13] '7-K*SS»lHl8SWDH, 0 3ft*^n.5 
ck-Sfd, >'e'J7l'-1'MARYO'7— H!^WO~Wm{c: 
*fl&LT^ij-^n5m+ HHO*ffi<7— KiSIKKjiHigSu 
WDO~UWDm«:ffl|;iL«„ Cltl^O^fflr^- KiUKili 
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5 

MOS FETQ3SD^N5^-V>^;PMOSFETQ 1 1 

s-g-tp. rnsroMosFEToy-Htt, mmmt^t 

^ni> 2eraP5^^>:^-.;UMOS FETQ 1 JitKQ 2 ^ 
b-T 9- V C H tCig^ 5 t <»: (C, 

XT K ux5"n-^xD*^e.*fjt£;-r«.^g'7- 

^^WS 0 B~WSmB36*«l&$nSo MOSFETQ 

3S;CKQ1 1 (D^tiiJ^^^nfc: Kl/'f MOSFE 
TQ 2 coy— KtC^-^^nStifcC. ^^UTU-fM 
ARYC0^!fj£-r^'7-Ki®W0~Wm(CiS-&$n-5o T 
'^TO*{i'7- KiSffil&lHlKUWD 0~UWDm*#|J5g 
T^MOSFETQl©y-hfC«, f*3SB«H!f«-^WP 

[0 0 14] y-f :^= >;/i7^RAM*s#^aS;*«ffit$n 
St*, B9ig©J:5Jc, f^ffl5ftiW^^WPH«n'>^'< 

;U<i:$n, ^^7- K«IS^m^WS 0 B~WSmBti 

0^firr7_ KiSUKSllllKUWD 0~UWDm<^MOSF 

ETQISD^QI l*5-^IC:t>tt«it^n, ;>^^U7 
l/'TMARYcO'?— h*^WO~WmH-r'<T[HlKcD»iffi 

OS FETQ2^^bX7-i'-F/t-yi7$n< ^ff&TS 
MOSFETQl 1 roy-h«fi^lt||{C'7— h*«a*? 
^JEVCH®J;-5;a:/N-r ^'^;l^d:-r-5. 

CO 0 1 5] -55r, y-f^a -;/i7SRAMj5iS*?*?ffi<i: 
$ns<i:> l^gBfiJPmWPH/i>i'7-h*^^*?«JEVC 3( 

S 0 B~WSmB*S|^g|5T KU;^«^X 0~X i tCi^-p 

i!l[Hl?§WDT«. *-fr'^TCD*&7- H^ISftlHlSSU 
WD 0~UWDm©MOS FETQ lf)^^y!i^mh-^ 
n. $e.}3Sfe7-h*«ljl«?ffi^WS OB~WSmBcD 

MOSFETQ3*iJ?— Wfr::t>ttli<i:$n, MOSF 
ETQl l*««-«)tr^7«li<h$*a-5o ^co^^. P 

KiSWO-Wm^i^J-WJc^- Hi8S«?«JEVCH(5DJ: 

®J?«]!EVCH€X7 Kl/X5^n-:i^XD*^e«l&$n 
•SSey- KHSW^^WS 0 B~WSmB (rtj!-3Ta 
#^W{3e»T?>3:iT. ;<^:UTU-rMARY(7)'7— H 

CO 0 1 6] X7K^Xx3-:S^XDtt, ±IHF«3SI5<HI8I 



4 ) #M^5- 1 2 9 5 5 5 

6 

^'XDtt, rtgl57Kl/7.ff^X0~X i *7^n-KL, 
^^■7- K^IS^m^WS 0 B~WSmB$:#?-Mf:lHl 
^(Dm^m.^(D^^t^U^V^)Vft^, ^tz. X7K 
UXAy^rXBtt, TH^;^A:^«^AO~A i 
l^Tm^^m\Z^^^tl^X7 KU-Xm#AXO~AX 
i Srl*3g5*JP{f-^XL{C|^oTS{Oiii9-, ffiitTStt 

^XO~X i ^fl^^SLT, XTKUXT^n-yXDf'^ 

10 $&-r-2>. 

[0 0 17] 'M\Z. UT^-fMARY^£«^r-5ffi 
Mb*-:/ h«|B 0 *~Bn *«, •tr>ZT>ys A©*fJ4c 

*\zm^m\zmwi-&n^. •fe>x7>':^sA«, 

TU-f MARY(Dffi«b*.y h^B 0 * ~B n * {r^f^SL 
T®tt6.n-5n+ lffl<DWfilHl8SS:fil;t-5o ZLiai^(D^ 

;5:-5m^a:Ji<i|5l?S<i:, hiSB o *~Bn 

u\zmmi^my'—5'mc-D*f^\zwin^n^\-^<D7.-^ 

!0 -^g^MOSFETiSr-e-tl-fn-^tfo 

;<^'J71x'rMARY©S^$n:^c'7- K^ftiig^^n 
S.n+ HHO^^:U-b;l/*vf,^jJ;c-r-g>ffilfk*-;/ h^B 0 

* ~ B n * *:/M,Tffi:^ $ns«(r/jNK*-ai bm^^ tgifii 

bT> A-Y U'^;i/X«DC'^'^;KD2«g?*^ttlb^#t 
TSo =&¥filHl8&cDX-r-v5=-MOSFET«, Y 

7 HUXT^zi-^'YDd^t-^S^^nSf^y 

B i^^EO, ^^r'J7'l/'fMARY®>fc*^£:-r*ffl*tlf>;/ his 
B 0 * ~B n * i^ilT^-^^iUCD * t^S*?Wf:Sill 

[0 0 18] YTh'UXT^ri-^'YDfcrU, YTKU;;^ 
A*>7tYB*^?, i + 1 t'<y h©rt8U7 h*U:;^^-^YO 

?SI«^YDG/5t«^$tlSo ^tz. YTh'l'XA'y^y 
YBJr«, 7KU;^A;^iS^A0~A i *:fl-bTY7h• 
^';^;{I^AY0~AY i ;6«B^^i-fija«)JC«i^Sn, ^'-fS 

[0 0 19] Y7 KU;^7^3-;S^YD«, ±fBrtgBfE!|ffl 

«^YDG*v\'ri^'<;i/i:$ti*c:tT, mRmzws'^ 
•^mt-^n^. ^<Dm^^m\zii\,^x. y7\^U7.^u ■ 

— yYD«, l*|g|57h*U'Xfi^Y0~Y i ^^'n-KL 
T, ±fSt*-;/ h^S*?«^i£J?-e<)fCA'f U'^jl.tT 
*o a;t> Y7 h'U-XA'-y^yYBtt, 7h*^;^A:^Sa 
^AO~A 1 ^:fM^T^^^nSY7 HUX<g-^AYO 
~AY i SrF*ggB*iJWI^YH:tJ!oT5Jl9i2^^^> ^^tl" 
•Sttfctr. ^n^CDY7 K^X#^S:t>t(c:|^®7 K 
U7.m^Y0~Y i^mWiX^. Y7KUXxn-yYD 
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[0 0 2 0] ffi«*ax-^'ilSCD*«. y'—^'AtHiJ 

>^cDA:^SS^«, •r-^A:^A*«>:7 7©ttJ:^^^(3.i(g^ 

cDA;tfS»SfT«, x-^' A:^^^=^D i n tilS^^n, 
:5'ii5;^;A.y:7T<Z)aj:^»SS^«, •r-^'ffl;?7«^D o u t 

[0 0 2 1] ■r-^'Affi*liIKl 0O7^-5'A:^;>'N*-y7 

:/Mx T ^: U T W M A R Y CO $ tlfc HH O ^ U 
-tr;K3«$jX^ns. — ■7^-:S'Aai:^[il8S i oro^^ 
•1'>T>7'«, :$^'f±5yi7^RAM/&J'J — K^:-KT 

n;t 1 era ^ ^ U -fe;!.*^ ^. *gM*a5^- ^ «| C D * 

[0 0 2 2] :5''f S>i?'^^|5IKTGtt. 
RAS BSrX*5A7 KU-XJ^ hP— >^^#CAS B;^ 

[0 0 2 3] :i<Dmm&\<Dy^±^yi7mRAM\t. $ 

P^&SS^' V C C $ ^ L T*1.ffl5«ilg® JE V C C $ 
n, '7— K^aS^«BE%^[5]ggvCHGfCtt. ^ffilHlK 

t^n, \^mmmms.vcut. +3. 3v©«i;5?a:Jt 

[0 0 2 4] ^]EI1I2SVD«. «jl^BE#tJi^)Ss^VCC 

R AMCD#^fC»lf^m!^i LT^i^-r^o 
[0 0 2 5] y-h'liilJ^llffiS^^lHlgSVCHG 

)f''EUTU-(MARY<Dmmmzm^^rLft±>7.MO 51 
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SFETQ s <D'j-xiim^<Dmmm&t(Drmzmi>fi 
n^p^^>:^jim (m2mmm) «)mosfetq4 

(II2CDM6SFET) /i6mrN5^^>:^;i.MOSF 
ETQ12 (^aWMOSFET) ^^tf, Cin^-CDM 

-€-©*iiilS-&$*lfch*U-f CMOS-f 

>A'-i5'Nl<DA:^ffl^»:«S^Sn^„ ;^d;i3, MOSF 
ETQ4«, 0. ZVCD^ofiitrnm^^tjih^imm. 

i£y thp't^-D-«msf^n, wtB-fe>xMosFE 

10 TQstt. 0. 7V©J;575:lt«W;*cf?;a:b^Vifflm 
V t hn^J$0-c<IS;H-$n^. MOSFETQ 

n, MOSFETQ12«, j2{CJttje5/jN$i^£3 

^'>x$j$o'^<isff$n.5o mosfe 

TQ4S0:Q12«. •fe>7,MOSFETQsS(ytCM 
OS-f >/\*-iS'Nl ttfcJC, '7-h*iSa«^«)EVCH 

izM-r^u^jv^m^^LCizLxi^mL. -i'>a-^ 

20 CO 0 2 6] r^^tto-^, '7-Hitl®J?fl|EEVCH®«fiM 
MVCH*^ 

VCH<VCL + V t h n + V t h p 

±lElgSVCHG©U^;i.^aiI5IgSLCT«. ±>XMO 

MOSFETQl 2*«:t>t^«g<»:$nSo JICDfc*, M 
OSFETQ4J^aCQ 1 2 cD*ii^-& $ n;t K K >16 
lHlSSco^:Nfi«&CD=}:5njD>:7i/^;i/i:;^j;0« c:tl 

30 CJ&VWW'^jl.t^n*. '7-Kigia*?«JEVC 

HCD«6^MVCH/?)V 
VCH>VCL+V t hn+V t hp 
;^t-511:fe«J;*:^/d:Mt$n-5)a:, U^Jli^HiM^L CX 
fi, ■fe>XMOSFETQsSr^MOSFETQ4*it 
fc(c:^>tt^i:;^j:0> MO S F E TQ 1 2 t):t>tt^<»: 
Wig©<i;3(c> MOS FETQ4ttJtfeJW:;*:^;^E 
ii>^i'^>X«:jtofc®<i:$n. MOSFETQ12 

ra;tJ6. MOSFETQ4StKQ 1 2©*aii@-^^n;t 
10 KU'f>-^{4«. C::tie)CC>MOS FETQ42Sfe.DtQ 1 2 
® 3 >^i? ^ >7. Jt (' J; ^ T*^ ^itKWiiSVi l^-^c;!^ t 

[0 0 2 7] ^-K^iiJ^flffi^^loiKVCHGja. ^ 

fete. i^^)i^^tii^^LC(Dm:hm^rfa:t)t>p^mmn 

VC*§tt««BE^^IsIKVG*e;t«, HEE^^felHlK 

izm^mzwjf^'i^mt-^ti. u-}^mm^mmvcH<o 

) t). '7-K«SS#;«JEVCH©«fi:-r;ite-^«fi?*fflVC 
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VCH=VCL+Vthn+Vthp 

[0 0 2 8] ma!© J; 5 \z. 7- K«sa*?«ffi»^08S 

V C H G(D U"^;l/«mj|l!KL C SrWj^f *MO S F E T 

n. -fe:>XMOS FETQ s tt. it*^a<]:^^;5: L# V^ffl 
m£E5ri$t5'^<8Sfi-$n-5o $^>tc:. •fe>7.MOSFE 

S F ETQ a tS^IWI— ro«6*fMi:$nL*^fei3 
ity P -t;^ (I J: o Ta«l^-<D#tt^Yb5;MT^ t)<Z) t 

y ^ -7- \'m&^:f5is:^m^^^^s. y ^ 

5'MRAM^(D'7-K«ljlJ?«BE^^IU8S^, 

>^^;i^M©-fe>7.MOSFETt. ■fe>XMOSF 

E T © V -7, i iHiKosjfim^a t or^T {cit^ijj^^tc^it 
^ti^<Df-v\z'm'S.<r)nummMs.^^'m.\z'§:n^— 

*f®P^^>:^;i'Ji(yfNg^^>4-JI/MOSFETt, r 

n^)© P5^^ >*;i/5.^XN5^^ >^)\/yio s f et©* 
i^-^*, CMOS-i'>/N'-^wiB;'7{t^$^E-®ffl;^;fi 

JE%4lHljiSt(:c};D«fi£b> -fe>7,MOSFET^> ^ 
^U-fe;i/&«^T-5T KUXM«?MOS FETtl^-^ l 

XMOSFETcDb # V^ffl«JE<D^Mffl;^ ^ lX(r-e<D# 
tt^rt;^:. ;<^U-fe;P^m^^^TKU'7.a*?MOSF 

e T t a If —a s-e--5c<h;iJT^-5tii3^^*s#^n 

•5, 

[0 0 3 0] (2) ±12 (1) :^(C<tO> -7- K^SS? 

;i i:75»T?^ ^ i n-5o 
(3) ±13 (1) :«S([X (2) «{CJ;I3, "7- KiH^cD 
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(4) ±tE (1) (3) JSfCJ:0. T.-H'^^yi^r; 

- \^mmiR-^^^m^ ^-i-r^y^'mR Au^<r>mm^ 

[0 0 3 1] £i±, *^l?^f:J:^T;5:$nfe%W*|| 

mm\z^-^^^^m\zm.^\^tzi)K z(omm-i, ±15^ 

fi. 01fC*ViT, y-1':?-5«yi^SRAMW;<^iJ7U 

v\z^n-t^^t.f)^-(^^^. ^Wi^ntzmm 

SFETQs*^tt. 0tJ^time.O-fe>XMOS FE 

TQ s f'j;5-fe>;^ifem(Di&afn5 t)oTmjE5S*iii!§ 

b;^£li. ^^'f:^5^;/5'SRAM«, «lBce-y hwetftT^ 

20 gg5^:t*sT#sL-, t(D-:ruyi7mmt. :i<Dmmm 

iz^^fSim^^iffSiif^ 02B:tX0 3;a:6cXfc: 

04IC^$n-5;*^U7'KMARYR^X'7— KiSKSi 
liJKWDT^j;?,^^^?- F^aj?«EE^^|Ej?SvCHG© 

fms^iEwffittarxMo s F ET(Dmnmm\t. a-* 

[0 0 3 2] gA±©tKBJTtt> ±<i:L.T2^%||^{cJ;o 
t^-S'Vi^SRAMfCjSMLfcS^JroVJTK^^bfe**. 

m*«-^»»$n*, cw^i^n, i>;^c< i:t);^:^'7"^• 
[0 0 3 3] 

i^^Si^sR-sy-f :^-5 y^mRKu.m<r>'7-\^mmms. 

«il«?liffi?rSttSN5^i' >*;i'5j©-fe>XMO S F E 
Tt, -t:>;^MOS FETCDy-;^t|El!S©S*mtt<i: 

(Dmizt.^mmizm-fiE>tit(Dy— h izm^'T^i^mmm 

mEE^^miZ^l-}^—M(DP^^>:^Jl&ZSN^^ryif. 
;UMOSFETi:, C:n^)OP5=-^ >^;P&([XN5^-\' > 
] ^;PMOSFET©#iii!g^Sn;feHU-1'>fi{S$Stt 
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SCMOS-OA*— :5't?r-&i!^L, CMOS-f>A-^'© 
*T H UXSJ?MO S F E T t afS-SSi*-^ C: tJii-T? 

[01] z<Dmmi!)mm^nfii^-f:)-^'yi7mRAM(D 

[m2l 01 roy-l':^-* -^/i^^RAMfC-^^nS^^rU 

(D-mmm^7r:T\si^m-c$>^o 20 

[|§]3] 

WD:!?-Fgi§BIBWD 

m 

A - • A 



WPH> 




[03] ^l(Dy-f±S.yi/mRAU\Z^^n^'7~}i 
^K»Iil8S©-||J6«fiJ^^-riElK0T*-5. 

[04] 01 COtS'-f :^-5>;;i7^RAM^C#^n'5'7-h♦ 
«8S#i^]E^± IHJ8S©— nigral S ^•riHlK0Ta& •§ o 

MARY - • -pt^UTK. SA- • •-fe>X7> 

WD . • • 7-h*^^E(,I5IgS, XD • . • 
XT^n-iS^, YD - - ' Y7 XB - • 

- X7 KU-XA'-^^T, YB - - - Y7 h'UXA'y 7 
10 7, lO- • • x-iS'Affil^/lHlKs TG- - -^'-f5> 
^/^^[U?§« VD - - • l^flEEK. VCHG • • . 9- 
K«SigJ^«J£»±[HlgSo WO~Wm- • • -7- KH, B 

0 *~Bn * • - • ^midy h^. c s • - - m^wm 

4^1' A->^', Qa - - - 7'HUXSJ;mOSFET, Q 
s • • -■fe>XMOSFET, UWDO~UWDni- • 
• ^^^ry- h'^^i!j[ElS§„ LC • • - \y^)Vl^tii^^. 
VG- - • «JEfl±lHl«g. Q1~Q4- - ■ P^^y^t^ 
;i/MOSFET. Q 1 1~Q 1 2 • - - N^1'>^JPM 
OSFET, Nl • - - CMOS-r >A*— i'. 
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